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DETAILED ACTION 
Drawings 

1 . The drawings are objected to under 37 CFR 1 .83(a) because they fail to show detail 
description as described in the specification (i.e., In Fig, 2, the box labeled as "2" is unclear what 
it's) . Any structural detail that is essential for a proper understanding of the disclosed invention 
should be shown in the drawing. MPEP § 608.02(d). Corrected drawing sheets in compUance 
with 37 CFR 1.121(d) are required in reply to the Office action to avoid abandonment of the 
application. Any amended replacement drawing sheet should include all of the figures appearing 
on the inmiediate prior version of the sheet, even if only one figure is being amended. The figure 
or figure number of an amended drawing should not be labeled as "amended." If a drawing 
figure is to be canceled, the appropriate figure must be removed firom the replacement sheet, and 
where necessary, the remaining figures must be renxmibered and appropriate changes made to the 
brief description of the several views of the drawings for consistency. Additional replacement 
sheets may be necessary to show the renumbering of the remaining figures. Each drawing sheet 
submitted after the filing date of an application must be labeled in the top margin as either 
"Replacement Sheet" or "New Sheet" pursuant to 37 CFR 1.121(d). If the changes are not 
accepted by the examiner, the applicant will be notified and informed of any required corrective 
action in the next Office action. The objection to the drawings will not be held in abeyance. 
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Claim Rejections - 35 USC §102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

3. Claims 25-27, 29-31, 33, 39-40, and 42-44 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Hareyama (U.S. 6,538,506). 

Regarding claim 25, Hareyama '506 discloses a method for improvement of the 
efficiency of a power amplifier (i.e., noted the Power Amplifier 1 as shown in Fig. 1; see col. 3, 
lines 5+ and noted the improvement for the efficiency of the power amplifier 1 as shown in table 
3) utilized for transmission of radio signals in a portable radio communication device (i.e., see 
col. 4, lines 1-4), comprising the steps of: 

establishing a required transmission power of said portable radio communication device 
(i.e., as shown in Fig. 1 and fiirther discussed in col. 4, lines 5+ that the CPU 8 of the portable 
wireless telephone as shown in Fig. 1 is establishing a required transmission power of the mobile 
phone by providing the instruction signal to the power detection section 14 respectively); 

determining a desired load impedance that gives an optimal efficiency of said power 
amplifier for said required transmission power (i.e., as shown in Fig. 1 and fiirther discussed in 
col. 4, lines 10+ and col. 6, lines 35+ that the CPU is determined a desired load impedance for 



Application/Control Number: 10/521,990 Page 4 

Art Unit: 2618 

the best efficiency of the Power Amplifier 1 based on the instruction received by the CPU 8 firom 
the base station 1 1 and the Table 3 as shown in col. 6); and 

controlling the radiating impedance of an antenna (4) element loading said power 
ampUfier (1) in dependence of said desired load impedance (i.e., as discussed in col. 4, lines 10+ 
and col. 5, lines 45+ that the CPU 8 is controlling the radiation impedance of the antenna 4 by 
loading the power amplifier 1 base on the desired load impedance by use of Tables 1-3 and the 
instruction received firom the base station 11). 

Regarding claim 26, Hareyama '506 discloses wherein said step of controlling is 
followed by a step of adaptively controlling said arrangement in dependence of a power output 
fi-om said power amplifier to increase said power output (i.e., as shown in Figs. 1-4 and Tables 1- 
3 that the power amplifier 1 is controlled by the CPU 8 based on the power output of the 
amphfier 1 to increase to the maximum output power; see col. 7, lines 20+). 

Regarding claim 27, Hareyama *506 discloses wherein said step of establishing 
comprises reading out a control signal fed to said power amplifier or reading out the required 
output power defined by a base station (i.e., as shown m Fig. 1 and Tables 1-3, the CPU 8 is 
estabhshing the required transmission power of the portable wireless phone either by providing a 
power control signals to the element 16 based on the instruction received fi-om the based station 
1 1 or the information readout firom the TABLES 1-3; see col. 4, lines 10+). 

Regarding claim 29, Hareyama '506 discloses wherein said step of determining a desired 
load impedance comprises retrieving said desired load impedance corresponding to said required 
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transmission power from a look-up table (i.e.. Noted the use of TABLES 1-3 as shown and 
discussed in col. 5 and col. 6, line 5+). 

Regarding claim 30, Hareyama '506 discloses a method for improvement of the 
efficiency of a power amplifier utilized for transmission of radio signals in a portable radio 
communication device (i.e., noted the Power Amplifier 1 of the portable wireless device as 
shown in Fig. 1 ; see col. 3, lines 5+; and noted the improvement for the efficiency of the power 
amplifier 1 as shown in table 3), comprising the steps of: 

determining a power output from said power ampUfier (i.e., as shown in Figs. 1-4 and 8, 
the elements 2, 3 and 17 are used to determine the power output form the power ampUfier 1 
respectively by the CPU 8 and Detection unit 14); and 

controlling the radiating impedance of an antenna element (4) loading said power 
ampUfier (1) adaptively in dependence of said power output from said power ampUfier to 
increase said power output (i.e., based on the power output data detected by the coupler 17 and 
matching circuit 3 of the power detection 14, the CPU 8 is controlling the radiating impedance of 
the antenna 4 to increase to the maximum output power; see col. 4, lines 24-45 and col. 7, lines 
20+). 

Regarding claim 31, Hareyama *506 discloses wherein said step of controlling comprises 
changing a capacitive coupling between said antenna element and a ground element (i.e., noted 
the capacitive C3/C3' as shown in Figs. 2-4, which is coupling between the antenna 4 and the 
groxmd). 
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Regarding claim 33, Hareyama '506 discloses wherein said capacitive coupling is 
changed by connecting or disconnecting a capacitance (i.e,, as shown in Fig. 3, the capacitive 
C3/C3' is changed by connecting or disconnecting by the switch S2). 

Regarding claim 39, Hareyama *506 discloses an arrangement for improvement of the 
efficiency of a power amplifier utilized for transmission of radio signals in a portable radio 
communication device (i.e., noted the Power AmpUfier 1 of the portable wireless device as 
shown in Fig. 1; see coL 3, lines 5+ and noted the improvement for the efficiency of the power 
amplifier 1 as shown in table 3), comprising: 

a means for estabUshing a required transmission power of the portable radio 
conmiunication device (i.e., as shown in Fig. 1 and further discussed in col. 4, lines 5+ that the 
CPU 8 of the portable wireless telephone as shown in Fig. 1 is establishing a required 
transmission power of the mobile phone by providing the instruction signal to the power 
detection section 14 respectively); 

a means for determining a desired load impedance that gives an optimal efficiency of said 
power amplifier for said required transmission power (i.e., as shown in Fig. 1 and fiirther 
discussed in col. 4, lines 10+ and col. 6, lines 35+ that the CPU is determined a desired load 
impedance for the best efficiency of the Power AmpUfier 1 based on the instruction received by 
the CPU 8 from the base station 1 1 and the Table 3 as shown in col. 6); 

an antenna element (4) connected to an output of said power amplifier (1); and 

a control unit for controlling the radiating impedance of the antenna element (4) loading 
said power amplifier (1) in dependence of said desired load impedance (i.e., as discussed in col. 
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4, lines 10+ and col. 5, lines 45+ that the CPU 8 is controlling the radiation impedance of the 
antenna 4 by loading the power amplifier 1 base on the desired load impedance by use of Tables 
1-3 and the instruction received fi-om the base station 11). 

Regarding claim 40, Hareyama '506 discloses wherein said means for establishing a 
required transmission power comprises a read out device for reading out a power control signal 
fed to said power amplifier or a read out device for reading out the required output power 
defined by a base station (i.e., as shown in Fig. 1 and Tables 1-3, the CPU 8 is establishing the 
required transmission power of the portable wireless phone either by providing a power control 
signals to the element 16 based on the instruction received firom the based station 1 1 or the 
information readout fi-om the TABLES 1-3; see col. 4, lines 10+). 

Regarding claim 42, Hareyama '506 discloses wherein said means for determining a 
desired load impedance comprises a look-up table containing correspondence between desired 
load impedance and required transmission power (i.e., Noted the use of TABLES 1-3 as shown 
and discussed in col. 5 and col. 6, line 5+). 

Regarding claim 43, Hareyama '506 an arrangement for improvement of the efficiency of 
a power amplifier utilized for transmission of radio signals in a portable radio communication 
device (i.e., noted the Power Amplifier 1 of the portable wireless device as shown in Fig. 1; see 
col. 3, lines 5+; and noted the improvement for the efficiency of the power ampUfier 1 as shown 
in table 3), comprising: 
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a means for determining a power output from said power amplifier (i.e., as shown in Figs. 
1-4 and 8, the elements 2, 3 and 17 are used to determine the power output form the power 
ampHfier 1 respectively by the CPU 8 and Detection unit 14); 

an antenna element (4) connected to an output of said power amplifier (1); and 

a control unit (i.e., the CPU 8) for controlling the radiating impedance of the antenna 
element (4) loading said power amplifier in dependence of said power output from said power 
amplifier (1) to increase said power output (i.e., based on the power output data detected by the 
coupler 17 and matching circuit 3 of the power detection 14, the CPU 8 is controlling the 
radiating impedance of the antenna 4 to increase to the maximimi output power; see coL 4, lines 
24-45 and col. 7, lines 20+). 

Regarding claim 44, Hareyama '506 discloses wherein said device comprises a capacitive 
element connected to a ground element (i.e., noted the capacitive element C3' as shown in Fig. 
3), wherein said control unit (8) is arranged to control a coupling of said capacitive element 
(C3') to said antenna element (i.e., with the use of switch 4, the CPU 8 is controlling the 
coupling of the capacitive element C3' to the antenna 4). 



Claim Rejections - 35 USC§103 
4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 



5. Claims 34, 35 and 46 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hareyama '506 in view of Jackson et al. (U.S. 6,061,025). 

Regarding claim 34, it is noted that Hareyama '506 does not explicitly show changing of 
the size of the antenna element as required by the present claimed invention. 

However, the above-mentioned claimed limitations are well known in the art as 
evidenced by Jackson '025. In particular, Jackson '025 teaches the changing of the changing of 
the size of the antenna element (i.e., noted the antenna 50 and conduction elements 52, 54, 56 
and 58, 60 and 62 as shown in Fig. 5) by connecting/disconnecting the conductive element by 
using a switches 100-102 respectively, in order to provide electronically tunable antennas that 
can be scaled for various frequency bands. 

In view of the above, having the system of Hareyama *506 and then given the well- 
estabhshed teaching of Jackson '025, it would have been obvious to one having ordinary skill in 
the art at the time of the invention was made to modify the system of Hareyama '506 as taught 
by Jackson '025, since Jackson '025 stated in col. 2, hnes 5+ that such a modification would 
provide electronically tunable antennas that can be scaled for various frequency bands. 

Regarding claim 35, the combination of Hareyama *506 and Jackson *025 teaches that 
wherein said size is changed by connecting a conductive element (i.e., see Fig. 5 of Jackson 
*025, the elements 52, 54, 56 and 58, 60 and 62) to said antenna element or disconnecting the 
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conductive element from said antenna element (i.e., noted the use of switches 100-102 as shown 
in Fig. 5 for changing the size of the antenna). 

Regarding claim 46, it is noted that claim 39 is corresponding to the claims 34-35 as 
discussed above; thus, claim 46 is rejected for the same reasons as discussed for claims 34-35 as 
indicated above. 



6. Claims 36 and 48 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hareyama *506 in view of Matsuyoshi et al. (U.S. 6,549,169). 

Regarding claim 36, it is noted that Hareyama '506 does not exphcitly show adjusting 
comprises adjusting the length of a slit of said antenna element. 

However, the above-mentioned claimed limitations are well known in the art as 
evidenced by Matsuyoshi '169. In particular, Matsuyoshi '169 teaches that it is conventionally 
well known in the art at the time to the invention was made to adjust the length of a slit of the 
antenna element in order to so that the broad band for the antenna can be realized (i.e., as shown 
in Figs. 8, the length of the slit 7 can be adjusted to change the resonance frequency by 
connecting or disconnecting the switching circuit 121/122 so that broad band for the antenna can 
be realized; see col. 10, lines 35-68 and col. 1 1, lines 1-50). 

In view of the above, having the system of Hareyama '506 and then given the well- 
established teaching of Matsuyoshi '169, it would have been obvious to one having ordinary skill 
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in the art at the time of the invention was made to modify the system of Hareyama '506 as taught 
by Matsuyoshi *169, since Matsuyoshi *169 stated in col. 11, lines 35+ that such a modification 
would change the resonance fi'equency of the antenna so that broad band for the antenna can be 
realized. 

Regarding claim 48, it's noted that Hareyama *506 does not explicitly show a switch 
arranged to adjust the length of a slit in said antenna element. 

However, the above-mentioned claimed limitations are well known in the art as 
evidenced by Matsuyoshi '169. In particular, Matsuyoshi ' 169 teaches that it is conventionally 
well known in the art at the time to the invention was made to a switch (i.e., see Fig. 8, element 
121) arranged to adjust the length of a slit in said antenna element in order to realize the broad 
band for the antenna element in the mobile wireless communication device (i.e., as shown in 
Figs. 8, the length of the slit 7 can be adjusted to change the resonance fi-equency by connecting 
or disconnecting the switching circuit 121/122 so that broad band for the antenna can be reaUzed; 
see col. 10, lines 35-68 and col. 11, lines 1-50). 

In view of the above, having the system of Hareyama *506 and then given the well- 
established teaching of Matsuyoshi '169, it would have been obvious to one having ordinary skill 
in the art at the time of the invention was made to modify the system of Hareyama '506 as taught 
by Matsuyoshi '169, since Matsuyoshi '169 stated in col. 11, lines 35+ that such a modification 
would change the resonance fi'equency of the antenna so that broad band for the antenna can be 
realized. 
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7. Claims 32 and 45 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hareyama '506 in view of Kim (U.S. 6,862,432). 

Regarding claim 32, although Hareyama '506 discloses the capacitive (i.e., see Figs. 2-4; 
the elements C3/C3') is coupling to the antenna element 4, Hareyama '506 does not explicitly 
show varying the capacitance of a varactor to change the capacitive coupling to the antenna. 

However, the above-mentioned claimed limitations are well known in the art as 
evidenced by Kim *432. In particular, Kim '432 teaches that it is conventionally well known in 
the art at the time of the invention was made to couple the capacitive element, such as varactor 
(i.e., see Figs. 3 and 4, the varactor C3), to the antenna element 10 in the portable radio telephone 
(i.e., see Fig. 5) so that the capacitive coupling is changed by varying the capacitance of a 
varactor by the control unit (i.e., noted the CPU 30 and DAC 40 as shown in Figs. 1 and 3 is 
varying the capacitance of a varacotr C3; see col. 4, lines 30-45). 

In view of the above, having the system of Hareyama '506 and then given the well- 
established teaching of Kim '432, it would have been obvious to one having ordinary skill in the 
art at the time of the invention was made to modify the system of Hareyama '506 as taught by 
Kim '432, since Kim '432 stated in col. 1, lines 15+ such a modification would provide an 
optimal antenna impedance matching state in a portable radio telephone. 

Regarding claim 45, it is noted that claim 45 is corresponding to claim 32 as discussed by 
claiming the use of well known a varactor in the portable radio communication device as taught 
by Kim '432. In view of this, claim 45 is rejected for the same reason as discussed for claim 32 
above. 
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8. Claims 37-38 and 47 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hareyama '506 in view of McKinzie, III et al. (U.S. 2002/0057222). 

Regarding claims 37 and 38, it is noted that Hareyama '506 does not explicitly show 
wherein said antenna element is provided on a dielectric body and said step of controlling 
comprises changing the dielectric factor by applying a control voltage over the dielectric body. 

However, the above-mentioned claimed limitations are well known in the art as 
evidenced by McKinzie '222. In particular, McKinzie '222 teaches the use of a dielectric body 
(i.e., see Figs. 1 and 10-12, the elements 106 and 102; see paragraphs 0007, 00010, 0017, 0048 
and 0053+) of the antenna element and applying a control voltage over the dielectric body to 
change the dielectric factor of the antenna (i.e., see paragraphs 0020, 0059, and 0061) in order to 
change the resonant frequency of the antenna. 

In view of the above, having the system of Hareyama '506 and then given the well- 
established teaching of McKinzie '222, it would have been obvious to one having ordinary skill 
in the art at the time of the invention was made to modify the system of Hareyama '506 as taught 
by McKinzie '222, since McKinzie '222 stated in paragraph 0003+ such a modification would 
minimize the size, weight and allow the antenna to operate in high band-width conmiunication. 

Regarding claim 47, it is noted that claim 47 is corresponding to claims 37-38 as 
discussed above. In view of this, claim 47 is also rejected for the same reasons as discussed 
above for claims 37-38 as set forth above. 
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9. Claims 28 and 41 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hareyama '506 in view of Iwatsuki (U.S. 6,571,087). 

Regarding claim 41, it is noted that Hareyama *506 does not explicitly show a measure 
device for measuring an output voltage and an output current from said power amphfier as 
recited in present claimed invention. 

However, the above-mentioned claimed limitations are well known in the art as 
evidenced by Iwatsuki '087. In particular, Iwatsuki '087 teaches that it is conventionally known 
in the art at the time of the invention was made to use a measure device for measuring an output 
voltage (i.e., see Fig. 12, the elements 14L, 58, 15L and 16; see col. 6, lines 15-20 and col. 8, 
lines 65-1-) and an output current from said power amplifier (i.e., noted the devices 13H/66 and 16 
for measuring the output current from the power amplifier 1 1/29) in the radio communication 
device as recited in present claimed invention. 

In view of the above, having the system of Hareyama '506 and then given the well- 
established teaching of Iwatsuki '087, it would have been obvious to one having ordinary skill in 
the art at the time of the invention was made to modify the system of Hareyama '506 as taught 
by Iwatsuki '087, since Iwatsuki '087 stated in col. 2, lines 60+ such a modification would 
increase the level difference of the transmission power levels in the different modes. 

Regarding claim 28, it is noted that claim 28 is corresponding to claim 41 as discussed 
above. In view of this, claim 28 is also rejected for the same reasons as discussed above for 
claim 41 as set forth above. 
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Conclusion 

10. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 



US20020193088A1 US 20030 160728 Al US 20020183013A1 US006678506B1 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Aung S. Moe whose telephone number is 571-272-7314. The 
examiner can normally be reached on Flex. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Edward F. Urban can be reached on 571-272-7899. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct,uspto,gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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Primary Examiner 
Art Unit 2618 
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